Histopathological Methods
The brain was fixed in 10% neutral-buffered formalin, processed routinely, and embedded in paraffin wax. Two-micrometer-thick tissue sections were stained with hematoxylin and eosin (H&E). Immunohistochemistry was performed using the following primary antibodies: anti-glial fibrillary acidic protein (GFAP) (rabbit polyclonal; 1:500; Dako, Tokyo, Japan), anti-feline IgG (goat polyclonal; 1:1000; Bethyl Laboratories, Montgomery, TX, U.S.A), anti-CD3 (clone IR503; ready-to-use; Dako, Tokyo, Japan), anti-CD20 (rabbit polyclonal; 1:100; Biocare Medical, Pacheco, CA, U.S.A), and anti-Iba1 (rabbit polyclonal; 1:500; Wako Pure Chemical Industries, Osaka, Japan).
Information of animals for serum samples as healthy and epileptic controls (corresponding to

Figs. 3-6)
We used serum samples from three healthy cats and three epileptic cats with age-matching as healthy and epileptic controls. These cats are kept in the laboratory of Veterinary Radiology, department of Veterinary Clinical Medicine, Nippon Veterinary and Life Science University.
Healthy cats (domestic shorthaired cat) consisted of 2 intact females and 1 intact male, all 7 years-old, weighting 3.7-4.1 kg. Epileptic cats consisted of 1 intact female (8 years-old, 2.8 kg) and 2 intact males (8 years, 4.0 kg and 9 years, 5.1kg) from the familial spontaneous epileptic cat colony (Kuwabara et al., Epilepsy Res 2010).
Immunofluorescence analysis of cultured hippocampal neurons (corresponding to Fig. 3)
Cultured rat hippocampal neurons (5×10 4 cells) were obtained from E18 -19 embryos and seeded onto 12-mm cover slips in 24-well dishes. Live neurons (36 -42 DIV) were incubated with cat or human serum (diluted 1:100) for 1 h at 37°C. The neurons were subsequently fixed with 4% paraformaldehyde/120 mM sucrose/100 mM HEPES (pH 7.4) at room temperature for 10 min and blocked with PBS containing 10 mg/ml BSA for 15 min on ice. The bound cat or human IgG were visualized using Cy3-conjugated secondary antibodies. Fluorescent images were captured with a confocal laser scanning microscopy system (LSM5 Exciter, Carl Zeiss) equipped with a Plan Apochromat 63×/1.40 NA oil immersion objective lens. As the control sera, we used sera from 3 healthy cats and 3 epileptic cats. Although one healthy cat serum (#1) antibodies bound to neurons (data not shown), other control sera did not bind at all. We confirmed that the healthy cat serum antibodies (#1) did not bind to DCC (Figure 4, 5) .
Cell-based binding assay for LGI1 and DCC (corresponding to Figs. 4 and 6)
We used COS7 cells that is derived from African green monkey kidney and often used for cell-binding assay. COS7 cells were seeded onto 3 poly-d-lysine coated 12-mm cover slips in each well of a 6-well plate (3×10 5 cells/well) and transfected with either LGI1 or DCC as described previously (Ohkawa et al., J Neurosci 2013). To display LGI1 on the cell-surface, a GPI anchor signal was added to the C-terminus of LGI1. At 24 h after transfection, cells were fixed with 2% paraformaldehyde at room temperature for 20 min and blocked with PBS containing 10 mg/ml BSA for 10 min on ice. The fixed cells were incubated with the serum (diluted 1:500) for 1 h at room temperature followed by incubation with the Cy3-conjugated secondary antibodies for cat or human serum antibodies. Then, the cells were permeabilized with 0.1% Triton X-100 for 10 min, blocked with PBS containing 10 mg/ml BSA, and incubated with anti-FLAG (mouse monoclonal, 1:100, #F3165, SIGMA ALDRICH) for LGI1 or anti-DCC (mouse monoclonal, 1:100, #ab16793, abcam)
antibodies for 1 h at room temperature, followed by staining the Alexa488-conjugated secondary antibodies. As a control, we used sera from 3 healthy cats and 3 epileptic cats. Although these control serum antibodies slightly bound to COS7 cells irrespective of transfection of LGI1 and DCC, only the serum antibodies from the case cat specifically, strongly bound to DCC.
Immunoprecipitation and mass spectrometry (corresponding to Fig. 5)
Cultured rat hippocampal neurons (5×10 5 cells/well) were seeded in 6-well plates (3 wells/immunoprecipitation). The neurons were incubated with indicated cat sera (diluted 1:100) for 2 h at 37°C. The neurons were subsequently washed twice with PBS, and then lysed with buffer A (20 mM Tris-HCl [pH 8.0], 1 mM EDTA, 100 mM NaCl, 1.3% Triton X-100 and 50 µg/ml PMSF).
The lysates were cleared by centrifugation at 10,000 g for 5 min at 4°C. The immunecomplexes were precipitated with Protein A Sepharose (GE Healthcare). The immunoprecipitates were separated by SDS-PAGE, and the gels were subsequently analyzed by silver staining. The specific protein bands were excised from a silver-stained gel and analyzed with LC-MS/MS. Briefly, the excised protein bands were reduced with dithiothreitol, and alkylated with iodoacetamide. Band slices were digested with trypsin (12 µg/ml) at 37°C overnight and desalted with ZipTip C18 (Millipore). The LC eluent was coupled to a nano ion spray source attached to a LCQ Fleet mass spectrometer (Thermo Fisher Scientific). For protein identification and semi-quantification, we used the score of the SEQUEST algorithm from BioWorks software (Thermo Fisher Scientific).
The gel pieces with the corresponding molecular weights in the control serum sample were also analyzed to rule out non-specific binding of serum antibodies. To confirm whether p190 is DCC, Western blotting was conducted using anti-DCC mouse monoclonal antibody.
